Symptomatic hepatic metastasis of insulinoma 15 years after pancreatic resection Malignant insulinomas are infrequent endocrine tumors with miscellaneous clinical courses. In this report, we present a rare case of insulinoma that recurred with solitary hepatic metastasis 15 years after the initial resection of the primary tumor from the pancreas. A 20-year-old woman first presented with the symptoms of hypoglycemia in 1996. The diagnosis of pancreatic insulinoma was confirmed by laboratory findings, and the initial surgery had been performed involving complete enucleation of the pancreatic mass. Histopathologically, the tumor was diagnosed as a benign adenoma. After 15 years, the patient experienced symptoms of hypoglycemia again, and laboratory findings and abdominal computed tomography identified a lesion in the liver. Intraoperative ultrasound did not show any lesion in the pancreas, and wedge resection was performed for the hepatic lesion. Postoperative blood glucose levels returned to normal. Histopathologic examination confirmed the diagnosis of liver metastasis of a neuroendocrine tumor. This is the longest interval between primary tumor and the metastasis reported in the literature, for insulinoma. Thus, it should be remembered that long-term follow-up is mandatory for the patients with insulinoma even after resection of the primary tumor. Resection is recommended when a metastatic lesion is observed.
INTRODUCTION
Insulinomas are the most common pancreatic neuroendocrine tumors. The incidence is 3-10 cases per million individuals per year (1) . Standard treatment is surgery, although accurate localization and resection of the tumor can be challenging. Five to 10% of insulinomas are malignant. Malignant insulinomas are very rare neuroendocrine tumors with varied clinical courses. After successful surgical removal, the long-term risk of recurrence is not high and for patients with a benign disease, long-term survival is expected (2) . It is generally difficult to differentiate malignant and benign insulinomas. Differentiation is based on intraoperative evidence such as liver metastasis, regional lymph nodes, or local invasion, and in some patients, the metastases are diagnosed together with the recurrence of the symptoms related with hypoglycemia after surgical resection (3) . In this report, we present a rare case of insulinoma that recurred with solitary hepatic metastasis 15 years after the initial pancreatic resection.
CASE PRESENTATION
A 20-year-old woman had first presented in 1996 with episodes of apathy, cloudy consciousness, syncope, and hypoglycemia. After spontaneous hypoglycemia had been confirmed by laboratory tests, a 15×20 mm mass was detected in the pancreas by abdominal computed tomography (CT). Complete enucleation of the pancreatic mass was performed, and after surgical excision, symptoms related to hypoglycemia disappeared. There were no characteristics of multiple endocrine neoplasia syndrome either clinically or histologically. Nuclear atypia was not observed in hematoxylin and eosin (H&E) staining, and the histopathologic diagnosis was benign adenoma.
Throughout the subsequent 15 years, patient did not show any symptoms or findings related with hypoglycemia. However, in 2011, the patient presented to our clinic with syncope and concomitant hypoglycemia. Recurrence of insulinoma was diagnosed with laboratory tests, which revealed plasma glucose, insulin, and C-peptide levels of 38 mg/dL, 23.2 mcU/mL, and 2.71 ng/mL, respectively.
After the biochemical diagnosis had been made, abdominal CT was conducted. Abdominal CT scan could not show any pancreatic mass; however, it identified a 12.5-mm hypervascular lesion in the segment 8 of the liver ( Figure 1 ) and a 24-mm liver hemangioma in the segment 7. A somatostatin-labelled isotope scan did not show any marked uptake of the radiopharmaceutical by the liver or the pancreas. Endoscopic ultrasound was performed for detecting a possible recurrent insulinoma but did not show any suspected lesion suggesting insulinoma. Resection of the hepatic lesion was planned. Verbal and written informed consent was obtained from the patient for both surgery and potential medical reports before the operation.
Intraoperative ultrasound was performed and did not show any suspected lesion in the pancreas. Wedge resection of the hepatic lesion was performed. Postoperative blood glucose levels were returned to normal and no symptoms of hypoglycemia were seen. Histopathologic examination confirmed the diagnosis of neuroendocrine tumor metastasis. The tumor was positive for synaptophysin and chromogranin A immunostaining (Figure 2) . The proliferative rate, measured by KI-67 index was 1.6%. Surgical margins were free of tumor. The patient was discharged on postoperative day 6 without any complication. The patient has been asymptomatic for subsequent 4 years. initially been considered as benign. This was the longest interval between primary tumor and the metastasis that is reported in the English literature until our report. We should remember that long-term follow-up is mandatory for these patients. Further, this case illustrates that metastasis of a pancreatic insulinoma can cause hypoglycemia, and symptomatic treatment can be achieved with the resection of the metastasis.
DISCUSSION
Liver resection is the most effective treatment of liver metastasis of neuroendocrine tumors. Other treatment options, including arterial chemo-embolization, radiofrequency ablation, radionuclide therapy, and liver transplantation, can be used for curative purposes when liver metastases are unresectable; the morbidity and mortality in patients with insulinoma are predominantly the result of the persistent hypoglycemia rather than wide-spread dissemination of the tumor (7). Thus, palliative debulking of tumors might improve survival (8) . Unfortunately, however, curative cytoreduction is possible in less than 10% of all patients with metastatic insulinomas (9) . The patients who have multiple unresectable metastases in the liver can be treated with chemotherapy via a catheter introduced in the hepatic artery (10) . This patient had a solitary resectable lesion in the liver and was treated with liver resection.
CONCLUSION
We reported a case of metastatic insulinoma 15 years after the resection of the primary tumor. Life-long follow-up and resection when possible are recommended for even benign, resected islet cell tumors of pancreas. 
